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Deck Asphalt
Pavement of Bridge with High Lognitudinal

Design Research on Steel

Slope and Small Turning Radius

PAN Yougiang'?, GUO Zhongyin'

(1. College of Transportation Engineering, Tongji University,
Shanghai 201804, China; 2. Transportation Research Institute of
Jiangsu Province, Nanjing 211112, China)

Abstract; Steel deck pavement is a world-wide problem
especially on special steel bridge. Based on the analysis on the
construction problem and special requirements of steel deck
pavment on the bridges with high lognitudinal slope and small
turning radius, the paper presents a new kind of steel deck
pavement, called ERS steel deck pavement. It contains three
layers, such as Epoxy bonding chips layer (EBCL) and resin
asphalt mixture(RAO5) and stone mastic asphalt(SMA) . EBCL
is used as waterproof, bonding and antiskid layer, RAO5 is used
as an integrated layer and the SMAIO is used as a surface
functional layer. Indoor test results show that ERS steel deck
pavement has excellent performance and good workablity. The
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new pavement structure is used on the steel bridge connecting
Hangzhou Bay Bridge with sightseeing flat. It solved the
difficult problem successfully.

Key words: steel deck pavement; lognitudinal slope; small
turning radius; epoxy bonding chip layer (EBCL); resin
asphalt mixture (RA05); stone mastic asphalt(SMA)

P 1 U0 T G0 PR B — T S A,
LHRENFRERNESHERZ —, fH R —%
RRBERESERRSWHIBTR, W H i F R
HTERER.

P IEUH T 9 2 R R R B T AR L, AR B
WP RIERETRER N ARSI NEWEY. R
BT 07 2 B TR MR R R A, TR 5 T R, P AR
AR TE HIBE N, JR B R4 | Bl HE K P i DA Rt T/ AN
SR W R,

EANFEATHRED 10 RENFTEE,
FHA PR T UFRRIH AR A E A8 1 P
FHEE DR R H AN REN SRS W
T HE 24 AL SMA(stone mastic asphalt, JiH
T TR A R AR PR AR T U 7 A 2.

PN BER AR EEENRSBHRR T EHH
MBI, B2/, BR A 3. 8400, /| K
Bk 7%, BN AR 72 m, A M B R S
8%, TIE MM T8 2 5 B M6 FRER B T
R TERRER.

1 RYSE/NFEWF RS #HRER
SR

B, Wit T/ EE R, MEEST AR, 5

Bk BR800, B {84, FEBF I AR AR A, E-mail. pyq@jstri. com
BIEE : BBE(1962—) 58, #IR, WA I, TEEL, SRS W7 ERCEE 2 B B E TR R E Bk

E-mail : zhongyin@tongji. edu. cn



1334 B3k ERE R E B

R IR

et/ Br AR THERE K. B RrE PR AR E
REAVFHRITR ERHRELE S, NEAHFTEH
SR T RBORES, AP EBARKIT O T M PT
EERELHALITRE ERES K ETTHAR
ERAR . EERIRESRS, i THARI K, E
Bl 7R BRI SS = 5 T _E A8 R A K F-3Y
7, B SIE B RN, B R G R R B TR
KEFNEWE R E T T RERNS N4
BT TET YA R _E T BE LUK

Fk, W35 BE o 4> T LB PR 3%
BARN WREZHEE A, B ERERER
AFERNFHERESRMATE2NE, BETENRA
BRI T R T 0 7 4 5 A IR BE DT T AE
BRI

R WA BER RGN BT Z R
RS, PT I R B, MRIEFT F R 2. £
EIAWFREE LR T K0 ACL0 Y, 415
BHE B, MR R T R WA I B/, PLIR PR
2, R RPN S 1 X ¥ B XK VT2, TS BT ik
ST BRI, FE T R e

BRI, RS NERRFFER BT EHF
SRR TR T AT, IR AR, A ERRE R,
BRSCRTEALRS , VLR PERE ST

2 gt

2.1 @WEHFRET

LA RYE /NN B R R A R,
EM IS EH AR ER A AT R, E 1
i~ ERS AR ETEHFEATEHEL R
(EBCL) W iE W H 1R % + (RA05) .SMA10 4 Af.

30 mm & SMA10

M FALIE 0.2~0.4 kg - m-2

25 mm & SMA10

AR EYSENT 1.0~1.2kg . m2
15 mm & RAOS

EBCL0.7~1.0 kg - m-2
NFFTH AR BERP R 4% Sa2.5,60~100 um
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1 FHEEEAFERTEAEER ERS
MTHER AR
Fig.1 ERS steel deck pavement of the off-ramp bridge

of Hangzhou Bay Bridge

(1) MR BRBERPEREEIN D) Sa2. 5 G, MRS FFE
5R3%3] 60~100 pym,

(2) RISV —)Z 0. 7~1.0 kg » m™* 1
EBCL e}, [R B4R 3~5 mm K A , AT
ARESRIA B A A 8020,

(3) EBCL BB G, EH EHM—F 1.5
cm B RAOS B iKk{LJZ. RAOS B¢ K T.0%, R AR
10~13 mm BREHEA , fRUE RAOS RE MM AYE.

(4) RAO5 BEMLLL ST B KB 45 =, SR U5 LAY
SMA10 Wi F R+ 2, SMALO A HEM T, T2
2.5 cm, B2 3.0 cm. fi3E BEBEIEHIFE 7 cm,

2.2 ZHARNEEHS

EBCL JZiii T.f& {8 , [ k.6 (8155 , 7] 7 3% i e A
TENG % S T By /K B JE S b5y 1) AR, T BB AL S 1Y
EBCL ZErILAMEN 58I THF-5.

RAOS AR IR IREE L, B EHAHE T, &
T PR B AL, T 5 IR TR S 5 B RAOS it SMA Zjifi
T¥ &5l TERSES.

SMA 2 S A ) B 28R B 1R A ), R RS
5], BEMS PRIE B AT 2 & AT E 1.

ERS #FF m4h 5 i TR AR ERA R,
AR KRB HE THLE, B F FAEv o HE
Brab it T L.

3 EBCL EM¥gERHR

EBCL Z{E» ERS #F mE&h%5 7 MBI K P
G R, Bk T B, EALPGE, SRRE RIFH
FERE, RIF AR AR A, T B RN G
1 RA05 F1 SMAL0 #2415 T E&. I8 EEMNIE
TGt BB AT DA R A % LA JF 1 %t
EBCL #47 T BF5%.
3.1 THBH

EBCL EEH —FMFEM ISR B, FERA
$&T B 81 [ Ak B B P4 HobE ToT SEhti . R 1 R
EBCL 248 T it i A1 E L et [RHATR 45 R

% 1 EBCL Be#lET 0 B4k s
Tab.1 The hand dry and solidfied time of EBCL

I
B ] 432
25 C 60 C
FET BT 1 h 46 min 25~30 min
5 4k it ] 72 h 16 h

IR B 45 R A LAFE H EBCL Bkl B3 KR
R, 25 CHRMTEARTE 3 dH .60 CRIFTEAR 1
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d Ze 4 BPRT A B E 4L 58 BE. EBCL Jie R E 1k 3 BE b
BERFREFETHFRE.
3.2 BEMEeE

WBFEAR SR Z R NPETYI6E A B2
M EAEE AR FEREZ —. EBCL
fEX ERS R EAE T R KB EER, 5K
WG BEN RN FENMEEENZ2RERS
PoE R Y. EBCL 25 S0 %5 4558 BE 3 5 ok AL
POREMB WREH#ITRIE, B2BELEZHT
EBCL 252 Bl I R W% 2.

%2 mLBENEHT EBCL BS5RENSEREE
Tab.2 The strength of solidified EBCL

B EE/C By YIEREE/MPa PR B/ MPa
25 5. 67 9.05
70 1.17 5. 81

FAEARARN EBCL Bkt 542 R A A 5
FRREE R AR BI R RIR 70 CHMAT, 5158
it 1 MPa, Wikt 5 MPa, i B 4R47 i I
HEREMYIREER. EBCL E5MR NS R
ERBIRRIBAG T MR E R T — B E 2Ry
KBEE EMAEDIH LB KFEZ.

3.3 THiksk

EBCL FH T 49 47 T 4 % R {0 22 0 R o i ) 2
3K, T HER BF —& AT ERE. 174 EBCL 28
TEHEBE EER T B SRA 50 AR AR i EBCL
AL AT BE N M 3. EBCL Wy 35T ff SR 10
SR 3.

#*3 EBCLETREMBRBER
Tab.3 Direct tensile test results of EBCL

R /C FIIRMHIRBE/MPa FIREMER/
25 5.17 13. 66
70 1.73 9.64

T BE PRI SR A 14 mm AR EBCL
BHE AT, SRR E —10C. KEEEZ
gumER, MEMRRTE EBCL #PRE. B 45,
EBCL BRI EH AR S| 7 000X 1075, EBCL &
o H B A IR AT BT 24 2 B B (T 2.

W25 S e 53, B AR T B A P A B 5 R R B
EBCL J= BA BRI TE I BE.

3.4 EBCL BifEtEEE

N THA% EBCL 8% XM AT A 3 A R 7
BEAT T Wt EBCL RA& R EK B KX Hik
5. K ELE AR EBCL &8 T 10008
ok, WA AR 2R 1 A2 1k X B 1R 60 d, i

2 $ftEHn EBCL K8 % fhid I
Fig.2 The bending test of the specimen with
steel deck and EBCL

BEWERMARTEA HAFHAR A 3).

b BiE
3 R GmiEEE

Fig.3 Salt water immersion test

R 45 R KW, EBCL EXHRARAE B4 1B
YEH. EBCL i i 52 4 FH Wi K 28 < 5 AR 4k AR
IR A S, SHAEFRNREERTR.

4 RAO05 e

RA05 2% ERS WP ERAER R8N
— B, ERET, EFRER. SR RS SE
TR
4,1 RAO05 R&#HET

RAOS fERBIKE BB EMRAE, BERE
AR, (7 B 28 8 B 7 3 B LU A8 K 4 40 T T 57 TED
FEESRARIFAE TS, T EREE, &
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BEAARBZNR 5 mm WiEEXBHREEN
RAO5 JE &R FL. RAOS R Fe4H m K i A He 3 4
B,

#*4 RAOS ZFFEihMALLER
Tab.4 The gradation and binder content of RA05
&AL (mm) B E SR/ %
A WAk %
9.5 4,75 2.36 1.18 0.6 0.3 0.150.075

ERR 100 100 75 55 40 28 18 10 9.5
TR 100 90 55 35 20 12 7 5 8.5

RAO5 IRA BTGB AR AR &, B A,B
FRp A 1 MR LU BITR & 5 N . RAOS IR-ARHBT
FB g pHERE A 5 B,

#5 25 CH RAO5 Bra5l = EM46E
Tab.5 The binder performance of RA05 at 25 C

RBTH HARER R
#&F el /b >1.0 Tk
B f i el /b <96 R
R KR /% >10 EHER RS
4.2 EXRBEAMERE
RA05 {RA BRI FHE6E . R HEREAE ST
PERE AT S R UK 6 P,

£ 6 RAO5 BApAMaE
Tab.6 The performance of RA05 mixture

FE mH EH BARER
1 70 CIEURRRE B /KN 40 =20
2 BEREE/ % 98,9 =85
3 GBI/ % 80,1 =80
4 70 CERaE/ QK « mm™ Y =6 000 =5 000
5 —10 CIEIES H i AE /106 30417 =600
6 15 °C,400X10 SR/ =~ 10077 —

RAO05 B &8 70 ‘C L BR/RFeE BESN 40 kN, iz
LR T HE R SR RACS ERABESM
B 7K AR PE | =0 RGP R R 57 .

4.3 EBCL 5 RA05 Z [EHH B3R E

EBCL 5 RA05 Z [B| - EHLBY 8 /2 ERS 8
BRI %E S e —. EBCL #1 RAOS &4
FIEIR (25 OO FMBEIRGT0 OFRMHT 45 415584
R 7 fias.

# 7 EBCLnRAOS E4#4NHRKER
Tab.7 The shear performance of EBCL and RA05
composite structure
ISR EE/C 45°PLBY 3R /MPa
25 5.1
70 2.1

#iE
EBCL 544 R m g
EBCL 54 A EsR

EBCL 5 RAO05 Z Bl 3G RET &%, E&H

HARRMPIERE, 45" Rl iR R m 8 & &
7 EBCL 5%tk 5 1, P B EBCL 1 RA05 2 & )
SEA G RPIITDIRE . B 4 AR R B
SE.

a EBCL 5% BURE

b EBCL 5 RA05 A1

4 #HARWIRA®E
Fig.4 The failure of shear test

5 SEXETRES SMA0 EMEEFFST

RYJNERRFT R R T B R
s IR R AR DL S PEREZ 5, B RE R R T BH
REBE , RAEATHE R 2. IR B R U
7 SMA 10 fE24 ERS %€ /R | 2 =, SMA 10
SR 8 R U T AR R A B R R U 7 AL AR
BORAT 85°C,60°C3 R EER Mg 10 MPa « s,
SHRP 4 i 7r 9t W & PG82-22. MBI M &
SMA1L0 P -ARHEA HERENR 8 BT,

F8 BENERE SMAL0 B4 AR
Tab.8 The performance of SMA10 with high

viscosity bitumen

Fe e s BARER
1 BEREE/ % 97.4 >85
2 BHER/ % 82.7 =80
3 60 CEhfaE /(K » mm™1) 9500 >3 500
4 —10 CHLEST HAE/1076 25643  >=2500

WA RATH . BFRESF SMA 10 B
L BB Pk 3 F B L R IR PR AR IR ST S BE.
SMA HE R RIS S, EAR R KHER
BEFEER R PUI ML BESF , AT LA R /NF
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PN S B g R g P 65 HE T B RO A 3
3. 8400, B RBEYE 700, B/NE AR 72 m, W E
B R A SCHEAE B K, TR B S PR RE SR . ERS
W T R AN 7 B KB+ F- & [T E AR
S, Hz AT 1 4, BRI A ROR I
ERS 95 E 2 B MR IR T RS /NP AR BF
T 5 75 S B AR MR

7 &g

R T BB S B0 KR R T & B B AT
ERE SR, BF5EF & T ERS R m4H%E
HoAR. ERS N HE4E% £ 5 i EBCL,RA05,SMA10
4%, EBCL /N B K S IE BE 45 2, RAOS 1R A 4%
BRZ, SMALO fEARETIRER , & Z DRI HA.

EBCL bt 5 WA RIS e, ol LA
ESTE GRS E NPT IR R, 7] o E 4L B Rl
AT RAW BRI /N AR BT T R 250 T AR,

RAO05 {B& ¥ 70 CHREB AR 40 kN DL |,
B 5L A% s PR B, T EL R T 28, [ Ak B R 4
A LA R P LB S 5T I Al e R IR LA BER.

ErEERSETE SMA 10 B4k 4 %A
PEREIL B, REDHLRE L 395, 7] DUARAIE I 38 #7147 1Y
BT E .

ERS W E M S B AArE P & 1R
T BT R R BOR B R B A HE T A

Sy PEN BLAF I PR E , 7E U BAA Bl B4
I F A (.
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